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1. This international preliminary examination report has been prepared by this International Preli minar y 
Examining Autiiority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of ^ sheets, includmg this cover sheet. 

This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings 
which have been amended and are the basis for this report and/or sheets containing rectifications made 
before this Authority (see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 
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Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
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INTERNATIONAL PRELIMINARY EXAMINATION RETORT 



IntensatioiQl plication No. 
PCrAJS03/27659 



I. Basis of the report 



With regard to the elemoits of the inteniational application:* 
the intematioDal application as originally filed, 
die description: 

pages 1-11 as originally filed 



2. 



pages NONE 



pages NONE 



filed with the demand 
filed with the letter of 



the claims: 
pages 12-14 



pages NONE 



pages NONE 



_^ as originally filed 

as amended (together with any statement) under Article 19 
, filed with the demand 



pages NONE 



med with the letter of 



the drawings: 
pages 1-3 



pages NONE 



□ 



pages NONE 



as originally filed 

, filed widi the demand 

, filed with the letter of 



the sequence listing part of the description: 

pages NONE , as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of _ 



With regard to the language, all the elements marked above were available or furnished to ttas Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule23. 1(b)). 

[ I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination(under Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, die 
international preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in printed form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequentiy to this Authority in computer readable form. 

I I The statement that the subsequentiy furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
I I The statement that the information recorded in conq)uter readable form is identical to the written sequence listing 

has been furnished. 

4. The amendments have resulted in die cancellation of: 

I I the description, pages NONE 
I I the claims, Nos. NONE 
I 1 the drawings, sheets/fig NONE 

5. This report has been established as if (some of) the amendments had not been made, since diey have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in 
tills report as "originalfy filed** and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17). 
*♦ Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Rule 66.2(a)(i9 with regard to noyelty» inventive step or industrial applicability; 
citations and eqplanations supporting such statement 

1. STATEMENT 



Novelty (N) Clauns 10-12. 14-17. 19-24 YES 

aaims 1-9. 13. 18. 25-27 ^NO 

Inventive Step (IS) Claims 16. 17 Y ES 

Claims 1-15, 18-27 ^NO 

Industrial Applicability (lA) Claims 1^7 YES 

Claims NONE ^NO 



2. CITATIONS AND EXPLANATIONS 
Please See Continuation Sheet 
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Tf|ti*mafi^Ti^i application No. 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


PCr/US03/276S9 



Suppl^ental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



V. 2. Citations and Explanations: 

Claims 1-5, 13, 18, and 25-27 lack novelty under PCT Article 33(2) as being anticipated by Quin (US 2827371). 

Quin discloses producing titanium by reacting titanium diloride vapor with sodium at a temperature below the 
melting point of sodium chloride and at which sodium would be in liqdd fiorm. According to Quin column 3, line 5, eitiier of 
the reactants (chlonde or sodium) may be present in excess. The resultant products are then cooled and separated into the 
desired titanium and whatever byproducts may be present This would result in a product as defined in present claims 26 
and 27 being produced. Thus, the claimed invention cannot be said to be novel in view of the disclosure of Quin. 

Claims 1-9, 13, 18, and 25-27 lack novelty under PCT Article 33(2) as being anticipated by Armstrong et al. (US 
2002/0005090 Al). 

Armstrong et al. discloses making metal such as titanium by reducing titanium tetrachloride vapor using a liquid 
alkali or alkaline earth metal reductant According to Armstrong et al. paragraph [0052], the two most common reducing 
agents used for the production of titanium are Na and Mg. According to daim 14 of Armstrong et al., the temperature of 
the element or alloy being produced does not exceed its sintering temperature. Table 1 of Armstrong et al. indicates that 
alloys containing titanium, aluminum and vanadium can be produced by such a process. The Armstrong et al. process 
would result In a product as defined in present claims 26 and 27 being produced. Thus, the claimed invention cannot be 
said to be novel in view of ttie disclosure of Armstrong et al. 

Claims 10, 19-21, and 23 lack an inventive step under PCT Article 33(3) as being obvious over Quin. 

Quin, discussed supra, does not specifically disclose cooling the products using an inert gas as set forth in the 
present claims. However, the artisan would want to ensure that any material the titanium products of Quin come into 
contact with once those products are produced is inert with respect to the titanium, so that the titanium may be collected 
and saved for fubire use without being contaminated or otherwise rendered unusable. Thus, it would have been an obvious 
expedient to utilize an inert gas for cooling purposes in the Quin process. Consequentiy, the daimed invention cannot be 
said to define an inventive step in view of the disdosure of Quin. 

Claims 10-12, 14,15 and 19-24 lack an inventive step under PCT Article 33(3) as being obvious over Annstrong et al. 

Armstrong et al., diaxis^ supra, does not spedf/ the use of Inert gas for cooling purposes as set forth in daims 
10, 14, 15 and 19-24, nor does Armstrong et al. dlsdose making the spedfic alloy composition as redted in present dalms 
11 and 12. However, the artisan would want to ensure that any material the metal products of Armstrong et al. (e.g. 
titanium or Ti alloys) come into contact with once those products are produced is inert with respect to the metal, so that the 
metal may be collected and saved for future use without being contaminated or otherwise rendered unusable. Thus, it 
would have been an obvious expedient to utilize an Inert gas for cooling purposes in the Armstrong et al. process. With 
regard to the alloys of dalms 11 and 12, the production of materials having the particular compositions defined in those 
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Supplemental Box 

(To be used when the space m any of the preceding boxes is not sufficient} 



daims would be within the purview of the Armstrong et al. pracess, as evidenced by Table 1 as well as daims 1 and 6 of 
Amnstpong et ai. Consequently, the daimed invention cannot be isald to define an inventive step In view of the disdosure of 
Annstrongetal. 

Claims 16 and 17 meet the criteria set out in PCT Article 33(2)-{3), because the prior art does not teach or fairly suggest a 
process as claimed and in which a countercurrently flowing inert gas cools the reaction products and separates any excess halides of 
the product(s) before separation of the halide salt of the reducmg metal from the product(s). 

Claims U21 meet the criteria set out m PCT Article 33(4), and thus possess industrial applicability because the subject matter 
claimed can be made or used in industry. 
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# 



INTERNATIONAL SEARCH REPORT 



IntemaUom 



leatlon No 



PCT/US 03/27659 



A. CLASSinCATION OF SUBJECT MATTER . 

IPC 7 C22B34/12 B22F9/28 C22C1/04 



Aocoftgng to Intemafional Patent Classlflcaiion (IPC) or to both national dassWcallon and IPC 



B. RELDS SEARCHED 



Mlnbtium documentalion searched (dassiflcalion system foOowed tjy dassiflcalion syn^ols} 

IPC 7 C22B B22F C22C 



Documentation searched other than minimum documentation to the extent that such documents aie Included in the fields searched 



Electronic data basa consulted during the International search (name of data base and. wheie practical, search terms usecO 

EPO-Internal , WPI Data, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, wtth Irtdlcallon, wtiere appioprfate, of the relevant passages 



Relevant to dalrn No. 



us 2 827 371 A (PATERSON QUIN JAMES) 

18 March 1958 (1958-03-18) 

column 1, line 41 - column 2, line 2; 

figure 2; example 2 

column 5, line 28 - line 34 



1-15. 
17-27 



US 2002/0005090 Al (ANDERSON RICHARD PAUL 
ET AL) 17 January 2002 (2002-01-17) 
claims 



18,26,27 



□ 



Further documents are listed In the continuation of box C. 



Patent family nnembers are nsted in annex. 



* Special categories of died documents : 

'A* document defining the genera) state of the art which Is not 
considered to be of particular relevance 

'E* earner document but published on or after the International 
filing date 

'L* document which may throw doubts on priority clalm(s) or 
which Is cited to estabOsh tlie publication date of another 
dtatton or other spedal reason (as specified) 

'O* document refenrbtg to an oral dlsdosure, use, exhibition or 
other means 

'P* document published prior to the International fiDng date but 
later than the priority date claimed 



T* later document published after the International fiSng date 
or priority date and not In conflict vrith the appOcation but 
died to understand the prtndple or theoiy underlying the 
invention 

'X* document of particular relevance; the claimed Inventbn 
cannot be considered novel or cannot be considered to 
Involve an Inventive step when the document is taken alone 

"Y* document of particular relevance; the claimed Invention 

cannot be considered to involve an Inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being olivious to a person sldBed 
In the art 

"&* document member off the same patent family 



Date of the actual oompletlon of the International search 



28 January 2004 



Dale of mailing of the Internationa) search report 



Name and malDng address of the ISA 

European Patent Office, P.B. 5816 Pstentlaan 2 
NL-2280HVRI]swiIk 
Tel (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3D16 



Authorized officer 



Alvazzi Del f rate, M 
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INTERNATIONAL SEARCH REPORT 



Interna application No. 
PCT/US 03/27659 



Box I Observations where c&tain claims were found unsearchable (Continuation of item 1 of first sheet) 



Th!s International Search Report has not been established In respect of certain claims under Article I7(2)(a) for tiie following reasons: 
1. rn Claims Nos,: 

— because they relate to sutiject matter not required to be searched by this Authority, namely: 



2. |_ Claims Nos.: 

because tiiey relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent tiiat no meaningful International Search can be carried out, specifically: 



3. rn Claims Nos.: 

because ttiey are dependent claims and are not drafted In accordance with tiie second and Uiirci sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple Inventions In tills International application, as fbliows: 

see additional sheet 



1. 



HAS all required additional search fees were timely paid by tiie applicant, tills international Search Report covers an 
searchable claims. 



2. As all searchable claims could be searched wittiout effort Justifying an additional tee, this Auttiority did not invite payment 
of any additional fee. 



3. I I As only some of tiie required additional search fees were timely paid by the applicant, tills International Search Report 
' — > covers only tiiose claims for which fees were paid, speciflcsdiy claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant Consequently, this International Search Report Is 
restrtcted to tiie Invention tir^ mentioned In ttie claims; it Is covered by dabns Nos.: 



Remark on Protest [ | The additional search fees were accompanied by the applicant's protest 

I X I No protest accompanied the payment of additional search fees. 
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International Application No. PCTAJS 03 t76S9 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
Inventions in this International application, as follows: 

1. claims: 1-17, 26 

A method wherein the liquid phase of the reducing metal Is 
present in an amount less than or equal to the amount needed 
to reduce the hallde vapour to the elemental material or 
alloy and the product of said method. 



2. claims: 18-25, 27 

A method wherein the liquid phase of the reducing metal is 
present in an amount in excess than or equal to the amount 
needed to reduce the hallde vapour to the elemental material 
or alloy, the hallde is chloride and the product of said 
method. 
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